Roles of two surface residues near the access channel in the substrate recognition by cytochrome P450cam.
Detailed stopped-flow kinetics of binding of 1R-camphor to cytochrome P450cam has been studied at different temperatures for the wild type as well as for two site specific mutants T192E and S190D of the enzyme, where the surface exposed Threonine and Serine residues were mutated by acidic amino acids. The near-UV and visible circular dichroism spectra as well as the intrinsic fluorescence spectra of the WT and mutant enzymes showed that the mutation of the enzyme did not affect the tertiary structure of the enzyme over the temperature range 4-30 degrees C. The S190D mutation did not show any significant change in the rate constants of the substrate association while they were much lower in the T192E mutant compared to the WT enzyme. The activation energies for substrate association and dissociation processes were determined from the analysis of temperature dependence of the rate constants by the Arrhenius equation over the temperature range 4-19 degrees C. The activation energy for the substrate association was found to be significantly higher in the T192E mutant compared to the S190D mutant or the WT enzyme. The results showed that the Threonine 192 that resides on the F-G loop and directed towards the putative substrate access channel of the enzyme, plays an important role in recognition of the substrate at the surface of the enzyme. These results showed that though the active site of the enzyme resides deep inside the protein matrix, the substrate is recognized at the surface of the enzyme and directed towards the active site through the access channel.